General: NMR spectra were recorded on Brucker-500MHz spectrometers. HRMS (Micromass GCT-MS) spectra were recorded on 6230 TOF LC/MS of Agilent Inc.
Infrared spectra were recorded on a Nicolet MX-1E FT-IR spectrometer. HPLC analysis was performed on Shimadzu LC-20A. Chiralpak AD-H, IA-H, AS-H were purchased from Daicel Chemical Industries, LTD. Solvents for the column chromatography were distilled before use. 3c-3p were synthesized according to the literature [1] [2] . Hydroxyacetone was purchased from Alfa Aesar. 3a-3b, N, N-dimethylformamide were purchased from J&K.
Typical Experimental Procedure for Preparation of α-keto esters.
Following reported procedures: [1] [2] a mixture of acetophenone (1.2 g, 10.0 mmol) and selenium dioxide (2.2 g, 20.0 mmol) in dry pyridine (5.0 mL) was stirred at 120 o C under nitrogen for 18 h. After the disappearance of acetophenone detected by TLC, the mixture was filtrated and the organic phase was collected, followed by the remove of solvent by evaporation. Then 2M sodium hydroxide solution was added to the residue and the resulting mixture was extracted with ethyl acetate (3*15 mL). The aqueous phase was collected and concentrated hydrochloric acid was added dropwise until pH= 1-2. The mixture was filtrated and the 2-oxo-2-phenylacetic acid was obtained as yellow solid in 85% yield.
To a solution of the 2-oxo-2-phenylacetic acid (8.5mmol) in 10.0 mL dry CH 2 Cl 2 at 0 o C, Oxalyl dichloride (10.2mmol) and a drop of dry DMF were added sequentially.
The mixture was then stirred for 2h at room temperature, followed by the remove of the solvent and redundant oxalyl dichloride under reduced pressure. Then tBuOH (17mmol) and pyridine (8.5mmol) were added to the obtained crude acyl chloride in dry CH 2 Cl 2 at 0 °C and stirred for 1 h. After that, the reaction mixture was poured into cold water and extracted with CH 2 Cl 2 (3*20 mL). The combined organic phase was dried over MgSO 4 , filtrated and concentrated under vacuum. The residue was purified by flash chromatography on silica gel, eluting with ethyl acetate/petroleum ether 1:10 (v/v) to afford the corresponding products in 80% yield.
3e:
1 H NMR (500 MHz, CDCl 3 ) 7.96-7.98 (m, 2H), 7.62-7.65(m, 1H), 7.49-7.52(m, 2H), 1.63(s, 9H).
General Procedure for Catalytic Asymmetric Synthesis of 4.
α-keto esters (0.2mmol) , catalyst 1h (20mol %) and 0.5 mL dry DMF were added to a tube. The mixture was stirred at -10 o C for 10 minutes, then hydroxyacetone (1mmol) was added dropwise and the resulting mixture was stirred at this temperature for specific time until the reaction was completed. The reaction mixture was purified through flash column chromatography on a silica gel (eluent: petroleum ether: ethyl acetate = 10/1-5/1) to yield the targeting products.
Physical data:
Methyl 2, 3-dihydroxy-4-oxo-2-phenylpentanoate (4a): 77% yield, colourless oil liquid ， 88% ee 
